Deflections and slopes of beams

Table 1. Deflections and slopes of cantilever beams.

y v = deflection in the y direction (positive upward)
‘ 5 v = dv/dx = slope of the deflection curve
1a B B \ x 8y = —v(L) = deflection at end B of the beam (downward)
T l i 0z = —v'(L) = angle of rotation at end B of the beam (clockwise)
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Table 2. Deflections and slopes of simple beams

y v = deflection in the y direction (positive upward)
A OA\ / bp B v' = dv/dx = slope of the deflection curve
—% 8¢c = —v(L/2) = deflection at midpoint C of the beam (downward)
x, = distance from support A to point of maximum deflection
Omax = —Vmax = maximum deflection (downward)
L ! 0, = —v'(0) = angle of rotation at left-hand end of the beam
(clockwise)
EI = constant 6z = v'(L) = angle of rotation at right-hand end of the beam (coun-
terclockwise)
1 1 y= =213 2L + xY)
EEREERED 24EI

o

- I3 — 6Lx? + 4x°
v 24EI( Lx® + 4x)

B _ 5qL*

C ~ “maxT

g, = 2L
384E1 R

24E1

jﬁ

L
3 _ 2+ 3 =x=—=
384 I(9L 24Lx 16x°) (0 =x= 2)

’

-

‘B

N~

L
3 2 4 3 < y < =
384EI OL° — 72Lx* + 64x°) (0 x=3 )

L
— 2+ 2, — 3 o oy =<
384 I(Sx 24Lx 17L*x — L°) (2 _x._L>

gL L
= - 4x? — 48Lx + 17L? —=x=
v 2R 2 8Lx + 17L?) (2 x L)
5 = SqL* 6. = 3qL* 6. — TqL*
€ 768EI 47 128E1 B 384EI

1

(a* — 4a’L + 4a%L2 + 2a

— 242 2 4 3 < y <<
1% 24LEI X 4alx Lx?) O=x=<a)
* g

— 433 + 44212 + 6a2x?
YALE] 4a°L + 4a’L 6a’x

— 12aLx* + 4Lx?%) O=x=a)
q 2 -
I( —a’L + 4L% + a%x — 6Lx* + 2x%)

(a=x=<1L)
g4’
= 2 I(4L2+a — 12Lx + 6x?)

(a=x=1L)
qa*
0, = oL —a? 6=
= a9 5= 24LEI
1P |

L
= 2 = - 2 — 4x? =x=—
v — 4x%) v 1 (L x%) (0 x )

_s P 6= PI?
2_*\ € Tmax T 4RET A "B 16EI

— a2)

>
I
f

P - Pbx oy s ,_ __Pb
l vEep T T

= 2 . 2 _ 2 - -
'\ V=g o3 0=x<a
) J A o oretrn | patto

’ 6LEI B GLEI
«— b —»|

Pb(3L? — 4b?) Pa(3L? — 4a?)
fa=b, b=——pr— Ia<h 8=——prr—

fa=bh C-F g s, ="
a=o, X = an max =
! 3 9\V/3 LEI

(Continued)
3



P

= ——— — —_— ! — e— L — —_— - <
% 6EI(3aL 3a%2 — x%) v 2EI(a a?—xb» O=x=a)

= —— — 2 f = =7 = L —_
% 6EI (3Lx 3x2 —a? % 2EI (L 2x) a=x=< a)

Pa(L — a)
= = 2 2 —_ =

5C 6max 24EI(3L 4a ) BA OB 2EI

Myx
v=———@2L* - 3Lx + x? v =

M,

7 — 6Lx + 3x2
(= " 6LEI ot * 36
v * M2 ML ML

o € 16EI Y 5" 6EI
V3 ) M, L?
=7f1-2= 8, =
n ( 3 ) @ % = aE
M, Myx M, L)
———— (1?2 — 4x2 - L2 — 12x2 D=<x=<—
. \f T iy ) ( =2
'y ﬁ s o g ML, _ ML
L | o= = = —
I*'E L 24EI 24EI
9 M, v= 6LEI(6aL —3a2-202—x3) (0O=x=a)
b ! M,
5 ' g Vo= 6LEI(6aL — 3a 2L2 — 3x2) (0 =xy= a)
«— a b —>‘
At Moab i1y v Mo a1 — 302 - 12)
S Y7 A Y A
— 2 2 L2
9, = 6LEI (6aL — 3a2 — 2L 6= 6LEI )
0 M il = Moy =g ay
( N ’ ) VET2Er Y VT T
v ¥ so_s ML ML
¢ Tmax T gET AT VBT 2FI
= L4 _ L2 2 4 1 4
A # V=g LEI(7 30 5x%)
_ S5qoL* _ TqoL? _ qoL’?
€ 768EI A7 360EI B 45EI
qoL*
x1=0SI93L By = 0.006527 -

(Continued)



doXx L
12 = —— (5]2— 232 D=sy=<=
n/l/ﬂ\l\l\«\ osouer' >~ ( ' 2)
9o L
r= - SL2 — 4x2)(L2 — 4x2 0=x==
'\ J # v = B I - 47 — 43?) ( =%
L | T
|<—§ 4—5——4 5. = _ qoL4 6. = 6. = 5q0L3
¢~ Pmex T 120EI 4 7B 192EI
— = TMX 4 3
q = qpsin = qQl® | ax qoL X
13 L _Gl” . wx b X
q0L4 q0L3
6 = = =
A ﬁ = Omn =gy = 6= g




